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L&i néi diu

TCVN 11062:2016 duwgc xay dyng trén co s¢ AOAC 2008.07
Coenzyme Q10 content in raw materials and dietary supplements.
High-performance liquid chromatography-UV;

TCVN 11062:2016 do Vign Kiém nghidm an toan vé sinh thirc piidm
quéc gia bién soan, B4 Y té d& nghi, Tdng cuc Tiéu chuan Po lwéng
Chét legng tham dinh, Bd Khoa hoc va Céng nghé cdng bé.
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Thwe pham chirc ndng — Xac dinh ham lwong coenzym Q10
bang phwong phap sic ky Idng hiéu ning cao

Dietary supplemer:is ~ Determination of coenzyme Q10 co:.tent by high performance
liquid chromatographic method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap sic ky 1dng hiéu ning cao véi detector UV dé xéc dinh ham
lwgng coenzym Q10 (CoQ10) trong nguyén liéu va cac thanh pham thye pham chire ning.

2 Nguyén tic

Chiét CoQ10 ra khdi nén mau thtr bing hén hep axetonitril ; tetrahydrofuran : nudc (ti 16 thé tich 55: 40 : 5),
pha lodng dich chiét dwec biing dung dich sét (Ill) clorua 0,1 % trong alcohol dé chuyén CoQ10 dang
khir vé& dang oxy héa. Phan tich dung dich thu dwgc trén hé théng HPLC pha ddo véi detector UV, st
dung cdt séc ky C18. Djnh lwgng CoQ10 bing phwong phap ngoai chuin voi dwdng chudn nam diém.

3 Thudc thir

T4t ¢3 thudc thir dwge st dung phai 13 loai tinh khiét phan tich, diing cho sic ky léng hiéu ning cao
hodc co chét lvgng tong dwong. Nudce st dung phai 1a nurdc cat hai 1n hodic nwére cb g tinh khidt
twong dwong, trir khi cé quy dinh khac.

CANH BAO: Axetonitril, THF, alcohol va hexan Ia nhivng héa chit dé chay, cin phai 4d xa nguén
nhiét va ngon lra,

3.1 Axetonitril.
3.2 Tetrahydrofuran (THF).
3.3 Thudc thir alcohol, hdn hep etanol : 2-propanol : metanol {ti 1& thé tich 90: 5 : 5).

3.4 n-Hexan,
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3.5 Phaddng
Trdn 550 ml axetonitril (3.1), 400 ml THF (3.2) va 50 ml nwée. Tron déu va loai khi,
3.6 Dung djch sét (lil) clorua 0,1 % trong alcohol

Can 100,0 mg £ 10 mg sat (lll) clorua (FeCly) (d tinh khiét 2 98 %), chinh x4c dén 0,01 mg, cho vao
binh djnh mtkc 100 ml. Thém khodng 50 mi thuéc thi¥ alcohol (3.3), 43t binh dinh mire vao bé rung siéu
am, rung siéu am trong 30 min, thém thuéc thir alcohol (3.3) d@én vach va tron déu.

3.7 Chiétchuin coenzym Q10 (a5 tinh khiét 2 98 %) " hoiic chat chuin thir cAp cb chét lrong phis hop.
3.8 Dung djch chudn
3.8.1 Dung dich chuin géc

Can chinh xac khoang 125 mg £ 5 mg chét chuén (3.7), chinh xac 3én 0,01 mg, cho vao binh dinh mire
100 ml (4.8). Thém vao khoang 50 ml dung dich pha déng (3.5), rung siéu 4m trong 30 min, thém pha
déng dén vach, lac ddu. Dung dich chudn gbe nay cé ndng dé CoQ10 khodng 1,25 mg/ml.

3.8.2 Dung djch chudn 1am viéc

Dung pipet (4.6) ldy cac thé tich chinh xac dung dich chudn géc (3.8.1) cho vao binh dinh mirc nhu
Bang 1, thém pha dong dén vach,

Bang 1 - Chudn bj c4c dung dich chudn [am viéc

sé Thé tich dung dich | Thé tich dinh mirc, | Néng dd x4p xi,
chudn géc, ml mi mg/ml
1 5 50 0,125
2 4 50 0,100
3 3 50 0,075
4 2 50 0,050
5 2 100 0,025

" C6 thé si¥ dung chét chudn ubidecarenone cia U.S. Pharmacopeia, Rockville, MD, USA. Thdng tin ndy dwa ra dé thuan
tién cho ngudi stz dyng tiéu chuén va tiéu chudn nay khéng &n dinh phai sir dyng ching, C6 thé sir dyng c4c sdn phim twong
tw néu cho cic két qua trong duong,
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4 Thiét bj, dung cu
Str dung céc thiét bj, dung cy cla phong thi nghiém théng thuéng va cy thé nhw sau:
4.1 Hé théng sic ky 16ng higu ning cao, gdm bom, bd bom mau ty dong, detector UV,

4.2 C§t phan tich HPLC, Hypersil ODS, kich thudc cét 4,0 mm x 125 mm, ¢& hat 5 ym? hodc
Phenomenex Prodigy ODS-3, kich thwéc cft 4,6 mm x 150 mm, c& hat 5 um® hoéc loai trong dwong.

CHU THICH: Chiéu dai va duéng kinh clia cdt c6 thé dwgc thay ddi theo ki thujt sir dung HPLC.
4.3 Can phin tich, c6 thé can chinh xac dén 0,01 mg.

4.4 Mang loc PTFE, c& 16 0,45 pm,

4.5 Bé rung sigu am,

4.6 Pipet, c6 thé phan phéi chinh xac cac thé tich 2, 5, 8 va 10 ml.

4.7 Xyranh, dung tich 3 ml hodc 10 mi.

4.8 Binh djnh mirc, bang thily tinh c6 44 quang héa thap, dung tich 50, 100 va 200 ml.
4.9 Ong dong chia vach, dung tich 100, 500 va 1 000 ml.

4,10 Lo dwng miu, cé ndp teflon, dung tich 2 mi.

411 Cbi, chay ding trong phong thi nghiém.

4,42 May nghién,

5 Léy miu
Viéc Iy miu khdng duoc quy dinh trong tiéu chuén nay.

M3u gt ¢én phdng thir nghiém phai ding 14 miu dai dién va khéng thay ddi trong suét qua trinh vén
chuyén hodc bao quan.

2 San phdm clia Thermo Electron Corp., Waltham, MA, USA, Thang tin nay dwa ra dé thuan tign cho ngudi sir dyng tidu chufin va
tigu chudn ndy khéng 4n dinh phai sir dung chiing. C6 thé sir dung cc sén phim twong ty néu cho cac két qua tvong duong.

% San phém clia Phenomenex Torrance, CA, USA. Thang fin ndy dira ra d& thuén tién cho ngudi st dyng tiéu chudn va tiéu
chudn nay khong 4n dinh phal s dung chiing. C4 thé sl dung céc sdn ph&m tuomg ty néu cho cic két qué tuong duong.
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6 Cach tién hanh

6.1 Chudn bj dung dich thir
6.1.1 M4u nguyén liéu

Can 125 mg + 5 mg mAu thi, chinh xac dén 0,01 mg, cho vao binh dinh mirc 100 ml (4.8). Thém khodng
50 ml dung dich pha dong (3.5), rung siéu 4m binh dinh mic frong 30 min, thém pha ddng dén vach va
trn ky.

L&y chinh xac 8,0 mi dich nay vao binh uinh mirc 100 ml khac, thém 10,0 ml dung efch st (lll) clorua
0,1 % trong alcohol (3.6), thém pha ddng (3.5) dén vach va trén k§. Loc qua mang loc PTFE 0,45 um
(4.4) vao lo dirng mau (4.10).

6.1.2 Miu dang vién nang cirng hodc dang vién nén

L4y 20 vién, can chinh xac dén 0,01 mg va tinh khéi liegng trung binh mdi vién, Nghién kj mau bing
chdy, cdi (4.11) hoiic may nghién (4.12) phi hop.

Can mét lwgng mAu thir bing n3m I13n (x 10 %) khdi luong trung binh mbi vién, chinh xac dén 0,01 mg,
cho vao binh dinh mirc 100 mi (4.8). Thém khoang 50 ml dung dich pha ddng (3.5), rung siéu &m binh
dinh me trong 30 min £ 5 min, thém pha ddng dén vach, day nut, xoay va dao chidu dé tron déu.

CHU THICH: Néu Irgng CoQ10 trong mBi vién Iém hom 100 mg thi cAn mét lugng bing 2,5 14n (£ 10 %) khéi lugng trung binh
mdi vién. Néng 89 clia dung dich ndy khéng dwge iém hon 5,0 mgiml.

L4y chinh x4c mot thé tich dich nay (sao cho ndng dd CoQ10 cubi cling 14 0,1 mg/ml) cho vao binh
dinh méc 100 mi khac (vi dy: dung dich 5,0 mg/mi thi ldy 2,0 ml). Thém 10,0 ml dung dich sét (lll)
clorua 0,1 % trong alcohol (3.6), thém pha déng (3.5) Gén vach, day nit, xoay va ddo chidu dé tron déu.
Loc qua mang loc PTFE 0,45 um (4.4) véo lo dyng mAu (4.10).

6.1.3 Mau dang vién nang mém

LAy 20 vién va can chinh xac dén 0,01 mg. Thu ldy toan bd phan mau bén trong vé nang, rira vd nang
bang n-hexan (3.4) va dé khd. Can cac vé nang, chinh xac dén 0,01 mg, tir d6 tinh khéi lwong cla
méau chira trong méi vién nang.

Can mét lvgng mAu thr bang muwdi 1an (£ 10 %) khéi lwgng trung binh clia mAu chiva trong mai vién
nang, chinh xac @én 0,01 mg, cho vao binh djnh mdc 200 ml (4.8). Thém khoang 100 ml dung dich pha
ddng (3.5), rung siéu &m binh dinh mirc trong théi gian 30 min + 5 min, thém pha déng dén vach, day
niit, xoay va ddo chidu d tron déu,

CHU THICH: Néu lugng CoQ10 trong mdi vien Ién hon 100 mg thi can mdt lugng bing nadm I3n (£ 10 %) khéi lugng trung
binh mdi vién, N8ng d clia dung dich nay khdng dwgc 16n hon 5,0 mg/mi,
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L4y chinh xac mét thé tich dich nay (sao cho nng @6 CoQ10 cuéi ciing I 0,1 mg/ml) cho vao binh
dinh mikc 100 ml khéc (vi du: dung dich 5,0 mg/ml thl Idy 2,0 ml), thém 10,0 ml dung dich st (II) clorua
0,1 % trong alcohol (3.6), thém pha dang (3.5) dén vach, day nit, xoay va dao chiéu dé trdn déu. Loc
qua mang lgc PTFE 0,45 um (4.4) vao lo dwng mau (4.10),

6.2 Xac dinh bang HPLC

6.24 Diéu kién van hanh HPLC

~— Detactor: UV-Vis & buéc song 275 nm;

— Thé tich mau bom: 20 l;

~ Téc @5 dong pha dong: 1,0 mlimin véi ché @& ddng dong;
- Nhiét 4o budng cot: nhiét d¢ phong.

CHU THICH:; Céc thong sé vé 1y 18 pha dong, thé tich m3u bom, téc 49 dong, nhiét dd budng cit co thé dugc didu chinh tiy
thugc vao didu kien thirc té ciia thiét b HPLC dugc s dung.

6.2.2 Thir d% dn dinh clia hé théng

Cén bing hé théng béing pha ddng trong it nh4t 10 min cho dén khi dwong nén &n dinh. Bom 13p lai
ndm 1An 20pl dung dich chudn 1am viéc 1 (3.8.2). Hé théng &n dinh khi thoi gian lwu clia cac pic chudn
khéng léch qua 0,5 min, 49 léch chulin 13p lai twong déi (RSD) clia dién tich pic S 2,0 %.

6.2.3 Dwng dwéng chudn

Sau khi thiét bj da &n dinh, tién hanh bom I3n luot cac dung dich chudn 13m viéc da chudn bj san &
(3.8.2) vao hé théng HPLC.

Xac dinh dién tich hodc chidu cao pic clia cac chudn trén séc dd, dung dudng chuln dira vao dién tich
hosc chidu cao pic clia méi CoQ10 véi ndng do chudn lam viéc twong (ng. Hé sb trong quan tuyén
tinh () phai = 0,995.

6.2.4 Phan tich miu thi

Bom miu thir véi cliing didu kién nhw bam chudn, xac dinh dién tich hodc chidu cao pic. Dya vao
dwing chuln, xac dinh ham leeng CoQ10 cé trong mAu thi.

Néu dién tich pic hodc chidu cao pic clia mau Ién hon dién tich pic hodc chidu cao pic clia chudn cao
nhét thi phai tién hanh pha loang miu va bom lai.
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7 Tinh két qua
Tinh ham lwong CoQ10 ¢b trong mAu, X, duoc biéu thi bing miligam trén gam (mg/g), theo cong thirc sau:

x___CxV;xva
Vy xw
trong dé:

C la ndng dd clia dung dich thir 44 pha loang, xdc dinh duoc tir duwéng chuln, tinh bang
~ miligam trén mililit {mg/mi);

Vi 13 dung tich binh dinh mrc chira phin mau thi, tinh bing mililit (& day V; = 100 mi);
Va2 14 thé tich dich chiét mau lay dem di phan (g véi sét (1M} clorua, tinh bang mililit (ml);
Va 14 dung tich binh dinh mirc chira dich chiét mAu g4 pha lodng, tinh bang mililit (& day Vs = 100 ml);

w 13 khéi lwgng mu, tinh bang gam (g).

8 Bao cao thir nghiém

B4o cdo thir nghiém phai ghi ré:

~ mgi théng tin cAn thiét d& nhan biét ddy dd v& miu thi;
— phuong phép l4y mAu d3 si dyng, néu biét;

— phwong phap thir da ding, vién dan tiéu chuln nay;

— 1At ca céc chi tiét thao tac khang quy dinh trong tiéu chudn nay, hodic tuy ¥ lwa chon cling véi cac chi
tiét bét thudng nao khac cd thé dnh huwéng dén két qua;

~ két qua thir nghiém thu duoc;

— néu kidm tra d@ I3p lai thi néu két qua cudi cing thu duee,
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Phuluc A
{Tham khdo)

Két qua phép thir lién phong thir nghiém

Miu® Gl tr s, | RSD, | sr | RSDg, | Chisé | Séphong | Séphong
~ trung binh, % % HorRat | thir nghiém | thir nghiém
mglg tham gia ngoai 1é
A 989 11,9 1,2 374 |. 3,78 1,89 10 0:
B 36,1 0,606 1,68 6,15 171 5,17 8 0
C 882 2786 3,13 28,1 3,19 1,56 10 o
D 258 242 0,94 7,95 3,08 1,26 10 0
E 50,7 1,18 2,34 5,18 10,2 3,26 10 0
F 182 2,18 1,2 6,77 372 1,44 10 0
G 44.5 0,395 | 0,89 3,39 7,62 2,39 9 1
H 0 - - - - - 10 -
CHU THICH:

s 09 lech chudn I3p lai;

RSD, 40 lach chudn twong a6i 13p lai;

sz 00 lech chudn tai lap;

RSDR d0 lach chudn twong ddi tai 1ap;
nguyén ligu;

méu iréng thém chudn ndng dd thip;
mau tring thém chuln ndng 49 cao;
vién nang cirng chira 100 mg CoQ10,
vién nang mém chira 30 mg CoQ10;
vién nang mém chiva 50 mg CoQ10, 30 IU d-alpha tocopheryl axetat, 70 pg selen;
vién nhai véi 100 mg CoQ10;

T ¢ m m o o @ >

mAu tring,
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